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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain acrylic resins suitably used for adhesives and 
adhesive filmsj iaving heat resistance, electric corrosion resistance, moisture resistance 
required when installing semiconductor chips having large differences in heat expansion 
coefficients to various high density print circuit boards such as glass epoxy substrates, flexible 
substrates and the likes and especially little degradation when carrying out a moisture 
resistance test under a severe condition such as pressure cooker test(PCT) or the like. 
SOLUTION: This acrylic resin consists of 1-10 wt.% of (A') a structural unit derived from an 
epoxy group-having (meth)acrylate monom er, 10-50 wt.% of (B) a structural unit originated 
from acrylonitrile and 40-89 wt.% of (C) a structural unit derived from other copolymerizable 
monomers containing >50 wt.% of a methacrylate monomer and has 500,000-1,500,000 
weight average molecular weight and (-50) to 0°C glass transition temperature. 
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(ii) Adhesive film. 

(iii) Manufacture of acrylic resin. 

USE - As adhesive for semiconductor chip and flexible printed wiring board. 

ADVANTAGE - The acrylic resin has low elasticity at room temperature, therefore 
the adhesive film has reduced deterioration. The resin has dampproof 
property, heat resistant property, electric corrosion resistance property and 
moisture resistance property. The adhesive film excels in heat cycle test 
therefore the generation of crack during reflow is prevented. 
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AB The adhesives and adhesive films for mounting 

semiconductor devices comprise (A) acrylic polymers with Mw 
500,000-1,500,000 and Tg -50° to 0° having (a) 1-10% 
~~ _epoxy- containing (meth) acrylate units , (FT 10-50% acrylonitrile units, and ( 
~~ 40-89% monomer units containing ^50% methacrylate units, (B) epoxy 
resins , and (C) epoxy resin c uring agents . c muft glycidyl methacrylate 3, 
acrylonitrile 27, 2-ethylhexyl acrylate 30, and cyclohexyl methacrylate 40 
parts were polymerized at 80-85° for 4-8 h in the presence of tert-Bu 
peroxybenzoate to give a p olymer with Mw 103 + 104, Tg -20 °, 
and CI content 38 ppm, 333 . 0- parts of whose 15% MEK solution was mixed with 
Epikote 828 (bisphenol A epoxy resin) 20.0, ESCN 001 (cresol novolak epoxy 
resin) 5.0, Plyophen LF 2822 (phenol novolak resin) 15.0, Pheno Tohto YP 
50 (phenoxy resin) 10.0, and Curezol 2PZ-CN (l-cyanoethyl-2 - 
phenylimidazole) 0.5 part to give a varnish for adhesives. The varnish 
was applied on a PET film and heated at 140° for 5 h to give an 
adhesive film with storage modulus of 
elasticity 940 MPa at 25° , which was used to mount a 

semiconductor device to show good resistance to thermal shock, water, and 
electrolytic corrosion. 
ST acrylic polymer epoxy adhesive film semiconductor; 

glycidyl methacrylate acrylonitrile acrylic adhesive 
film; butyl ethyl ethylhexyl acrylate adhesive 
film; heat water resistance adhesive acrylic polymer manuf ; 
electrolytic corrosion resistance adhesive acrylic polymer 
IT Epoxy resins, uses 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use); PREP (Preparation); USES (Uses) 

(acrylic; manufacture of acrylic polymers for adhesives and adhesive 
films for semiconductor devices with good heat and water 
resistance) 
IT Adhesives 

(heat- and water-resistant; manufacture of acrylic polymers for adhesives 
and adhesive films for semiconductor devices with 



good heat and water resistance) 
Adhesive films 

(heat-resistant, water-resistant; manufacture of acrylic polymers for 

adhesives and adhesive films for semiconductor 

devices with good heat and water resistance) 
291751-71-8P, Acrylonitrile-cyclohexyl methacryl a te-2 -ethylhexyl 
acrylate-glycidyl methacrylate copoly mer ~~ *** 

""TIL: IMF (Industrial manufacture); POF (Polymer in formulation) ; RCT 
(Reactant) ; TEM (Technical or engineered material use) ; PREP 
(Preparation) ; RACT (Reactant or reagent) ; USES (Uses) 

(manufacture of acrylic polymers for adhesives and adhesive 

films for semiconductor devices with good heat and water 

resistance) 
291751-72-9P 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(manufacture of acrylic polymers for adhesives and adhesive 
films for semiconductor devices with good heat and water 
resistance) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of acrylic resin at the 
adhesives using the acrylic resin used suitable for adhesives and an adhesive film, and this acrylic resin, 
and an adhesive film list. 
[0002] 

[Description of the Prior Art] In recent years, the loading consistency of electronic parts becomes high 
with development of electronic equipment, and bare chip mounting of the semi-conductor to the printed 
wired board which can expect low cost has been advanced. 

[0003] In order to carry out that a coefficient of thermal expansion is comparatively small as a substrate 
for mounting of a semiconductor chip in order to secure connection dependability, and it is easy to make 
heat radiate heat outside, many comparatively high ceramic substrates of thermal conductivity have been 
used. The liquefied adhesives represented by the silver paste are used for semiconductor chip mounting 
to such a ceramic substrate. 

[0004] Moreover, film glue is used with the flexible printed wiring board etc., and many systems which 
use acrylonitrile-butadiene rubber as a principal component are used. 

[0005] In the examination as a printed wired board related ingredient, there are adhesives containing the 
acrylic resin shown in JP,60-243 1 80,A as what raised the solder thermal resistance after moisture 
absorption, an epoxy resin, the poly isocyanate, and an inorganic filler. Moreover, there are adhesives 
with which the both ends which have a urethane bond contain a primary amine compound and an 
inorganic filler in the acrylic resin shown in JP,61-138680,A, an epoxy resin, and a molecule. However, 
these deteriorate remarkably, when a humidity test is performed under severe conditions, such as 
pressure cooker test (PCT) processing. 

[0006] Since there was sedimentation of a silver filler when silver paste adhesives are used for 
semiconductor chip mounting to a ceramic substrate, distribution became uneven, and there were 
troubles, like the workability of that the preservation stability of a paste must be cared about or 
semiconductor chip mounting is inferior compared with LOC (Lead on Chip) etc. Moreover, although 
many systems which use acrylonitrile-butadiene rubber as a principal component had been used, film 
glue had troubles, like lowering of adhesive strength is inferior to a large thing or electric corrosion- 
proof nature, when long duration processing was carried out at an elevated temperature. Degradation at 
the time of performing a humidity resistance test under severe conditions, such as PCT processing 
especially used by the reliability evaluation of a semi-conductor associated part, is large. 
[0007] Moreover, as for degradation by the humidity test under severe conditions, such as PCT 
processing, what is shown in JP,60-243180,A and JP,61-138680,A is large. 
[0008] 

[Problem(s) to be Solved by the Invention] The object of this invention has required thermal resistance, 
electric corrosion-proof nature, and moisture resistance, when it mounts a semiconductor chip with the 
large difference of a coefficient of thermal expansion in various kinds of high density printed wired 
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boards, such as a glass epoxy group plate and a flexible substrate, and it is to offer the acrylic resin used 
suitable for the adhesives and the adhesive film with small degradation at the time of performing 
humidity tests under severe conditions, such as PCT processing, especially, and its manufacturing 
method. 

[0009] Other objects of this invention are to offer adhesives and an adhesive film excellent in the above- 
mentioned property of having used the above-mentioned acrylic resin. 
[0010] 

[Means for Solving the Problem] The weight average molecular weight which the content of 1 - 10 % of 
the weight of structural units originating in the acrylate monomer which has an epoxy group (A') (meta), 
10-50 % of the weight of structural units (C) originating in acrylonitrile (B 1 ), and a methacrylate 
monomer becomes from 40 - 89 % of the weight of structural units originating in other copolymeric 
monomers which are 50 % of the weight or more is 500,000-1,500,000, and this invention offers the 
acrylic resin whose glass transition point temperature is -50-0 degree C. 

[001 1] 10% of the weight, this invention carries out the solution polymerization of the solution with 
which the content of the acrylate monomer 1 which has the (A) epoxy group again (meta) - 10 - 50 % of 
the weight of (B) acrylonitrile, and (C) methacrylate monomer consists of 40 - 89 % of the weight of 
other copolymeric monomers which are 50 % of the weight or more, and offers the manufacturing 
method of the acrylic resin characterized by obtaining the resin whose weight average molecular weight 
is 500,000-1,500,000, and whose glass transition point temperature is -50-0 degree C. 
[0012] This invention offers the adhesives and the adhesive film which consist of the above-mentioned 
acrylic resin, an epoxy resin, and an epoxy resin curing agent again. 
[0013] 

[Embodiment of the Invention] As an acrylate monomer which has the epoxy group used in this 
invention (meta), the compound which has copolymeric double bonds, such as glycidyl methacrylate 
and glycidyl acrylate, is used. 

[0014] Moreover, in order to improve the insulating dependability at the time of moisture absorption, the 
acrylate monomer GS by Nippon Oil & Fats Co., Ltd. in which the content of a chloride ion and a 
hydrolysis nature chloride ion has an epoxy group 30 ppm or less in total (meta), for example, 
BUREMMA, can use it preferably. 

[0015] (A) The amount of the acrylate monomer used which has an epoxy group (meta) is preferably 
used three to 7% of the weight at 1 - 10 % of the weight to the total amount of the above (A), (B), and 
the (C) component. Required adhesive strength is not obtained at less than 1 % of the weight. Moreover, 
when it exceeds 10 % of the weight, there is a possibility that resin may gel. 

[0016] (B) The amount of the acrylonitrile used is 10 - 50 % of the weight to the total amount of the 
above (A), (B), and the (C) component, and is 20 - 40 % of the weight preferably. A required elastic 
modulus is not obtained at less than 10 % of the weight. If it exceeds 50 % of the weight, an elastic 
modulus will become high too much. 

[0017] moreover, as a copolymeric monomer contained in a copolymeric monomer besides (C) A 
methyl acrylate, an ethyl acrylate (meta), butyl acrylate (meta), (Meta) Isobutyl acrylate, 2-ethylhexyl 
acrylate (meta), (Meta) Acrylic-acid (meta) alkyl ester or (meta) acrylic-acid cycloalkyl ester, such as 
acrylic-acid lauryl and acrylic-acid (meta) cyclohexyl, (Meta) Acrylic-acid (meta) hydroxyalkyl, such as 
acrylic-acid 2-hydroxyethyl and 2-hydroxypropyl acrylate (meta), (Meta) Acrylic-acid aminomethyl, 
acrylic-acid (meta) N-methylamino methyl, (Meta) Acrylic-acid (meta) amino alkyls, such as acrylic- 
acid N and N-diethylaminoethyl, (Meta) Styrene monomers, such as a methacrylic acid, an acrylic acid, 
styrene, vinyltoluene, and alpha methyl styrene, Vinyl derivatives, such as a vinyl chloride, a vinylidene 
chloride, vinyl acetate, and isopropenyl acetate, There is diester, such as monoester, such as partial 
saturation dibasic acids, such as a maleic acid and a fumaric acid, an acid anhydride of those, its 
monomethyl ester, and monoethyl ester, or dimethyl ester of those, and diethyl ester. 
[0018] Since crosslinking reaction will advance if the hydroxyalkyl (meta) acrylate which has the acrylic 
acid which has a carboxyl group (meta), and a hydroxyl group is used, adhesive strength may decline. 
[0019] Moreover, the copolymeric monomer which has a bromine atom can be used. As a copolymeric 
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monomer which has a bromine atom Trade name frame cut 3 10-K of the bromine-ized styrene marketed 
from TOSOH CORP., Trade name frame cut 122K of a 2 and 2-bis(4-allyloxy -3, 5-dibromo phenyl) 
propane, Trade name PIROG ADO FR- 1 00 of the TORIBUROMO phenyl ally 1 compound ether 
marketed from Dai-Ichi Kogyo Seiyaku, trade name FR-1025M of the pen TABUROMO benzyl 
acrylate marketed from BUROMOKEMU Far East incorporated company, In addition, the copolymeric 
monomer which has a bromine radical can be used. The number of copolymeric double bonds is one 
preferably, and since two or more cases have a possibility of gelling, the amount used decreases and 
fire-resistant effectiveness becomes small. The amount of the copolymeric monomer used which has a 
bromine atom is more preferably used 20 to 30% of the weight 10% of the weight or more to the total 
quantity of (A), (B), and the (C) component. 

[0020] In this invention, that whose content of a methacrylate monomer is 50 % of the weight or more, 
and the thing which is 60 % of the weight or more preferably are used as a copolymeric monomer 
besides (C). Sufficient moisture resistance is not acquired with the ratio of a methacrylate monomer 
being less than 50 % of the weight. 

[0021] As a methacrylate monomer, a methyl methacrylate, ethyl methacrylate, Methacrylic-acid butyl, 
methacrylic-acid isobutyl, 2-ethylhexyl methacrylate, Alkyl methacrylate ester or methacrylic-acid 
cycloalkyl ester, such as methacrylic-acid lauryl and cyclohexyl methacrylate, Methacrylic-acid 
hydroxyalkyl, such as methacrylic-acid 2-hydroxyethyl and 2-hydroxypropyl methacrylate, Methacrylic- 
acid amino alkyls, such as methacrylic-acid aminomethyl, methacrylic-acid N-methylamino methyl, 
methacrylic-acid N, and N-diethylaminoethyl, etc. are mentioned. 

[0022] (C) As a copolymeric monomer used with a methacrylate monomer as other copolymeric 
monomers, an acrylate monomer is used preferably, and the acrylate monomer corresponding to various 
kinds of above-mentioned methacrylate monomers is used. 

[0023] Although especially the polymerization method of the acrylic resin of this invention is not 
limited, it is obtained by carrying out the solution polymerization of the monomer solution which 
consists of the above (A), (B), and a (C) component preferably by a well-known radical polymerization 
method etc. In this case, chlorine-based solvents, such as ester solvents, such as ketones, such as 
aromatic solvents, such as toluene and a xylene, a methyl ethyl ketone, and methyl isobutyl ketone, ethyl 
acetate, and butyl acetate, and a carbon tetrachloride, can be used as an organic solvent. Moreover, on 
the occasion of a polymerization, azobis system compounds, such as organic peroxide, such as benzoyl 
peroxide, dicumyl peroxide, dibutyl peroxide, and t-butyl peroxybenzoate, azobisisobutyronitril, and 
azobisvaleronitrile, are used as a polymerization initiator. 

[0024] Monomer concentration at the time of solution polymerization initiation is more preferably made 
into 95 - 100 % of the weight 90 to 100% of the weight. There is an inclination which cannot enlarge 
molecular weight as monomer concentration is less than 90 % of the weight. Moreover, 80-90 degrees C 
of reaction temperature are 82-88 degrees C more preferably. When higher than 90 degrees C, it is in the 
inclination for the molecular weight of a polymer to become low, and when it becomes less than 80 
degrees C, it is in the inclination for a reaction to stop. The conversion at the time of a reaction halt is 25 
- 35% more preferably 20 to 40%. If conversion is low, yield will fall, and when high, it is in the 
inclination for molecular weight degree of dispersion to spread. Target degree of dispersion is 2.3-2.5 
more preferably [ it is desirable and ] than 2.0-3.0. moreover, polymerization initiator concentration - 
the total quantity 100 weight section of (A), (B), and the (C) component - receiving ~ desirable - the 
0.01 - 0.1 weight section - it is the 0.02 - 0.1 weight section preferably. When the 0.1 weight section is 
exceeded, it is in the inclination for the molecular weight of a polymer to become low, and it is in the 
inclination that it will not react if few. 

[0025] The above in the polymer obtained by carrying out the polymerization of (A), (B), and the (C) 
component (A 1 ) and (B') (C) the presentation of the structural unit originating in the monomer which 
consists of a component turn into a combination presentation of a monomer which consists of the above 
(A), (B), and the (C) component which were used for the polymerization, and the almost same 
presentation. 

[0026] The weight average molecular weight of the acrylic resin of this invention needs to be 500,000 or 
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more from the balance of a property. The reinforcement in the shape of the shape of a sheet and a film 
and flexibility fall that it is less than 500,000, and tuck nature increases, desirable weight average 
molecular weight is 500,000-1,500,000 it is 700,000-1,000,000 more preferably. Weight average 
molecular weight is measured using the calibration curve by standard polystyrene by the gel- 
permeation-chromatography method (GPC). 

[0027] The glass transition point temperature of the acrylic resin of this invention needs to be -50 

degrees C - 0 degree C. If glass transition point temperature is lower than -50 degrees C or exceeds 0 

degree C, it is not desirable from the balance of a modulus of elasticity and other properties, a desirable 

glass transition temperature -50- -5 degrees C is -40-10 degree C more preferably. 

[0028] An epoxy resin and an epoxy resin curing agent are blended with the above-mentioned acrylic 

resin, and it considers as the adhesives or the adhesive film of this invention. 

[0029] When it measures by the ion chromatograph, as for the chloride ion in the acrylic resin of this 

invention, adhesives, or an adhesive film, and hydrolysis nature chlorine ion concentration, it is 

desirable that it is 30 ppm or less in total. 

[0030] The measuring method of the chloride ion of an adhesive film and a hydrolysis nature chloride 
ion adds 10ml of ultrapure water to lg of adhesive films with a thickness of 25 micrometers, and 
extracts it by PCT (120 degrees C / 2atm / 20 hours), lg of this extract is taken and chlorine ion 
concentration is measured in an ion chromatograph. The equipment of ion chromatography is measured 
using ICS-A23 of YOKOGAWA analytical systems incorporated company. 
[003 1] Less than 5000 epoxy resin is preferably used for molecular weight by two or more organic 
functions that what is necessary is just what hardens and presents an adhesion operation as an epoxy 
resin used in this invention. For example, liquefied epoxy resins, such as the bisphenol A mold and a 
bisphenol female mold, Polyfunctional epoxy resins, such as a phenol novolak mold and a cresol 
novolak mold, can be used. Trade name D.E.R.330 of trade name Epicoat 807 of oil-ized shell epoxy 
incorporated company, Epicoat 827, Epicoat 828, and Dow Chemical Japan, Inc., D.E.R.33 1, 
D.E.R.361, the trade names YD128 and YDF170 of Tohto Kasei Co., Ltd., Trade name EPPN-201 of 
Nippon Kayaku Co., Ltd., EOCN1012 and EOCN1025, ESCN-001 of Sumitomo Chemical Co., Ltd., 
and ESCN-195 can be used. 

[0032] Moreover, an epoxy resin and phenoxy resin with compatibility can be used. As phenoxy resin, 
trade name FENOTOTO YP-40 of Tohto Kasei Co., Ltd., FENOTOTO YP-50, and FENOTOTO YP-60 
can be used, for example. 

[0033] As for an epoxy resin, it is desirable to carry out 120-250 weight section combination to the 
acrylic resin 100 weight section. 

[0034] As an epoxy resin curing agent used in this invention, bisphenol A, Bisphenol F, Bisphenol S, 
etc. which are an amine, a polyamide, an acid anhydride, PORISURU fid, 3 fluoride boron, and the 
compound that has a phenolic hydroxyl group in [ two or more ] 1 molecule can be used. It is desirable 
to use the phenol novolak resin which is excellent in the electric corrosion-proof nature at the time of 
moisture absorption especially, bisphenol novolak resin, or cresol novolak resin, and the trade name 
FENO light LF 2882 of Dainippon Ink & Chemicals, Inc., the FENO light LF 2822, FENO light TD- 
2090, FENO light TD-2149, the FENO light VH4150, and the FENO light VH4170 can be used. As for 
an epoxy resin curing agent, it is desirable to carry out 10-20 weight section combination to the total 
amount 100 weight section of acrylic resin, an epoxy resin, and an epoxy resin curing agent. 
[0035] It is desirable to use a hardening accelerator with an epoxy resin curing agent, and various kinds 
of imidazole system compounds can be used as a hardening accelerator. For example, 2- 
methylimidazole, 2-ethyl-4-methylimidazole, l-cyanoethyl-2-phenylimidazole, 1-cyano ethyl-2-phenyl 
imidazolium trimellitate, etc. can be used, and trade name 2E4MZ of Shikoku Chemicals Corp., 2 PZ- 
CN, and 2 PZ-CNS can be used. As for an epoxy resin hardening accelerator, it is desirable to carry out 
0.1-0.5 weight section combination to the total amount 100 weight section of acrylic resin, an epoxy 
resin, and an epoxy resin curing agent. 

[0036] Since association of an interface is received, a coupling agent can also be blended with adhesives 
or an adhesive film. As a coupling agent, a silane coupling agent is desirable. Gamma- 
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glycidoxypropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-aminopropyl 
triethoxysilane, gamma-ureido propyl triethoxysilane, N-beta-aminoethyl-gamma-aminopropyl 
trimethoxysilane, etc. can be used as a silane coupling agent. As for a coupling agent, it is desirable to 
carry out 0.5-3 weight section combination to the total amount 100 weight section of acrylic resin, an 
epoxy resin, and an epoxy resin curing agent. 

[0037] Furthermore, an inorganic filler can be blended for the purpose of the handling nature of 
adhesives and an adhesive film, thermally conductive improvement, fire-resistant grant, adjustment of 
melt viscosity, grant of a thioxotropy, improvement in surface hardness, etc. As for loadings, it is [ the 
point of effectiveness to an epoxy resin curing agent ] desirable that 5-40 weight section combination is 
carried out to the total amount 100 weight section of acrylic resin, an epoxy resin, and an epoxy resin 
curing agent. 

[0038] As an inorganic filler, an aluminum hydroxide, a magnesium hydroxide, a calcium carbonate, a 
magnesium carbonate, a calcium silicate, a magnesium silicate, a calcium oxide, a magnesium oxide, 
alumina powder, a crystalline silica, an amorphous silica, alumimium nitride powder, boron nitride 
powder, a boric-acid aluminum whisker, etc. can be used. 

[0039] In order to receive thermal conductivity, it is desirable to use an alumina, alumimium nitride, 
boron nitride, a crystalline silica, an amorphous silica, etc. 

[0040] In order to give fire retardancy, an aluminum hydroxide, a magnesium hydroxide, an antimony 
trioxide, 5 oxidization 2 antimony, etc. are desirable. 

[0041] To adjustment of melt viscosity, or grant of a thioxotropy, an aluminum hydroxide, a magnesium 
hydroxide, a calcium carbonate, a magnesium carbonate, a calcium silicate, a magnesium silicate, a 
calcium oxide, a magnesium oxide, alumina powder, a crystalline silica, an amorphous silica, etc. are 
desirable. 

[0042] Furthermore, since adsorption of an ionicity impurity is prevented, an ion scavenger can be used. 
As an ion scavenger, the triazine thiol compounds and the bisphenol system reducing agent which are 
known as copper inhibitor for preventing that copper is ionized and eluted can be used, for example. As 
for. an ion scavenger, it is desirable to carry out 0.1-1 weight section combination to the total amount 
100 weight section of acrylic resin, an epoxy resin, and an epoxy resin curing agent. 
[0043] By dissolving or distributing each component of the above (A), (B), and (C) to a solvent, 
considering as a varnish, applying and heating on a base film, and removing a solvent, the adhesive film 
of this invention forms an adhesives layer, and is obtained. As a base film, polyimide films, such as 
trade name Kapton of for example, Toray Industries, Inc. and E. I. du Pont de Nemours& Co. and trade 
name APIKARU of Kaneka Corp., can be used. As for the thickness of 1-800 micrometers and an 
adhesives layer, it is [ the thickness of a base film ] desirable that it is 0.1-500 micrometers. 
[0044] A methyl ethyl ketone with the comparatively low boiling point, an acetone, methyl isobutyl 
ketone, toluene, butyl cellosolve, 2-ethoxyethanol, a methanol, ethanol, etc. can be used for the solvent 
of varnish-izing. 

[0045] When distribution of an inorganic filler is taken into consideration, as for manufacture of a 
varnish, it is desirable to make a stone milling machine, 3 rolls, a bead mill, etc. distribute. 
[0046] The acrylic resin of this invention has a low elastic modulus near a room temperature, and a 
crack can be controlled by enlarging the mixing ratio of the acrylic resin in adhesives and an adhesive 
film according to the effectiveness which eases the stress generated in the heating cooling course at the 
time of the heat cycle test resulting from the difference of the coefficient of thermal expansion of a 
semiconductor chip and a printed wired board. Moreover, since the acrylic resin of this invention is 
excellent in reactivity with an epoxy resin, and an adhesive setting object is stabilized chemically and 
physically, it shows the engine performance excellent in the humidity test represented by PCT 
processing. Moreover, the trouble of workability, such as lowering of the reinforcement of the adhesive 
film conventional by using the acrylic resin of the amount of macromolecules, flexible lowering, and 
buildup of tuck nature, is solved. 

[0047] Furthermore, workability is not spoiled when the epoxy group and epoxy resin which are 
contained in the acrylic resin of this invention react selectively, a fluidity is controlled in order that the 
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whole may construct a bridge and gel including an unreacted epoxy group, and many epoxy groups etc. 
are included. Moreover, since many unreacted epoxy resins exist in gel, even when the whole gels, 
adhesive lowering decreases. 

[0048] Although both the epoxy groups and epoxy resins that are contained in acrylic resin react to 
desiccation of adhesives, the acrylic resin containing the epoxy group of this invention has large 
molecular weight, and since an epoxy group is contained in 1 chain, even when a reaction progresses a 
little, it is gelled. Usually, gelation starts in the phase in the condition which finished 10 - 40% of 
generation of heat of the full hard-ized calorific value at the time of measuring using a differential 
scanning calorimetry (DSC), i.e., A, and the first half of B stage. Therefore, since unreacted 
components, such as an epoxy resin, are gelled in the condition of having contained mostly, compared 
with the case where melt viscosity is not gelling, it is increasing substantially, and workability is not 
spoiled. Furthermore, since adhesives can carry out [ film ]-izing of the unreacted components, such as 
an epoxy resin, in the condition of having contained mostly, there is an advantage to which the life 
(effective duration of service) of an adhesive film becomes long. 

[0049] In conventional epoxy resin adhesive, from the second half of B stage, gelation takes place for 
the first time in the state of a C stage, since there are few unreacted components in this phase, a fluidity 
is good, and since there are few unreacted components which ooze out from the inside of gel even when 
a pressure is applied, an adhesive property falls. Moreover, although it is not clear about the reactivity of 
the epoxy group contained in acrylic resin, and the epoxy group of an epoxy resin, only the epoxy group 
contained in acrylic resin does not need to react selectively that what is necessary is just to have 
comparable reactivity at least. 

[0050] In addition, adhesives are in the condition which does not show and is not gelling A stage by un- 
hardening mostly a hardening grade, and A in this case, B, and a C stage are in the condition which 
finished generation of heat whose hardening calorific value using DSC is 0 - 20% of full hard-ized 
calorific value. B stage is in the condition to which hardening and gelation progressed a little, and is in 
the condition which finished generation of heat whose hardening calorific value is 20 - 60% of full hard- 
ized calorific value. A C stage is quite in hardening progress and the gelled condition, and is in the 
condition which finished generation of heat whose hardening calorific value is 60 - 100% of full hard- 
ized calorific value. 

[0051] About the judgment of gelation, after dipping adhesives into the large solvent of permeability, 
such as a tetrahydrofuran (THF), and leaving it at 25 degrees C for 20 hours, the thing in the condition 
of having swollen without adhesives' dissolving thoroughly was judged to be gelation. 
[0052] ' 

[Example] Hereafter, although this invention is explained to a detail based on an example, this invention 
is not limited to this. In addition, unless it refuses especially among an example, the section and % show 
weight section and weight %, respectively. 

The compound (I) shown in a table 1 is put into the reactor which equipped with the [manufacturing 
method of acrylic resin A-F] mixer, and the condensator, it heats at 80-85 degrees C, the compound (II) 
shown in a table 1 is added, it is kept warm for 4 to 8 hours, and the polymer made to react 20 to 30% by 
conversion is obtained. The methanol after cooling is added, a polymer is settled and a supernatant is 
removed. The methanol which remained into the polymer is dried, and continuously, a methyl ethyl 
ketone is added so that solid content may become 15%. 

[0053] The weight average molecular weight of this polymer A-F was measured by the approach shown 
below. 

It measures using the calibration curve by standard polystyrene by the [measuring method of weight 

average molecular weight] gel-permeation-chromatography method (GPC). 

<GPC condition> activity device: Hitachi 635 mold HPLC [Hitachi Make] 

Column : the gel pack R-440, R450, R400M [the trade name by Hitachi Chemical Co., Ltd.] 

Eluate :tetrahydrofuran measurement temperature: 40-degree-C flow rate : 2.0 ml/min detector : A 

differential refractometer measurement result is shown in a table 1. In addition, glass transition point 

temperature is calculated value. (Reference data; synthetic-resin introduction for coatings : Kyozo 
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Kitaoka work) 
[0054] 
[A table 1] 
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The ingredient (* l-*6) shown in a table 2 to examples 1-4 and the acrylic resin obtained example of 
comparison 3-4 was added, and the varnish of the constituent for adhesives was obtained. The obtained 
varnish was applied on the polyethylene terephthalate film with a thickness of 75 micrometers, stoving 
was carried out at 140 degrees C for 5 hours, the paint film of B stage condition of 80 micrometers of 
thickness was formed, and the adhesive film was produced. 

* 1 : Bjsphenol A mold epoxy resin (Epicoat 828 by oil-ized shell epoxy incorporated company is used) 
*2: Cresol novolak mold epoxy resin (ESCN001 by Sumitomo Chemical Co., Ltd. is used) 

*3: Phenol novolak resin (ply OFEN LF 2822 by Dainippon Ink & Chemicals, Inc. is used) 
*4: Phenoxy resin (FENOTOTO YP[ by Tohto Kasei Co., Ltd. ]- 50 activity) 

* 5:l-cyano ethyl-2-phenylimidazole (Shikoku formation incorporated company cure ZORU 2 PZ-CN 
activity) 

*6: Acrylonitrile-butadiene rubber (PNR[ by Japan Synthetic Rubber Co., Ltd. ]- 1 activity) 
The adhesive film was produced like the example except having made the acrylic resin 333.0 section of 
example of comparison 1 example 1 modification (phenoxy resin 60 section) phenoxy resin *4. 
[0055] The adhesive film was produced like the example except having changed the acrylic resin 333.0 
section of example of comparison 2 example 1 into acrylonitrile-butadiene rubber *6 (50 sections). 
[0056] The thermal resistance of the semiconductor device which was made to paste up a semiconductor 
chip and a patchboard using the obtained adhesive film, and was produced, electric corrosion-proof 
nature, and moisture resistance were investigated. Moreover, the storage modulus of an adhesive film 
was measured using the dynamic viscoelasticity measuring device. The heat-resistant assessment 
approach produced the semiconductor device sample (a solder ball is formed in one side) which stuck 
the flexible printed wiring board which used the semiconductor chip and the polyimide film with a 
thickness of 25 micrometers for the base material with the adhesive film, and performed reflow crack 
resistance and a heat cycle test. Reflow crack resistance assessment observed the existence of the crack 
in the sample which repeated twice the processing which cools a sample by through and room 
temperature neglect at IR reflow furnace which carried out temperature setting out so that the maximum 
temperature on the front face of a sample might hold for 20 seconds at 240 degrees C. What has not 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



3/5/07 



JP,2000-248025,A [DETAILED DESCRIPTION] 



Page 8 of 9 



generated a crack was made good and what was generated was made into the defect. The heat cycle test 
left the sample for 30 minutes in -55-degree-C ambient atmosphere, made 1 cycle the process left for 30 
minutes in 125-degree-C ambient atmosphere after that, and investigated the number of cycles until 
destruction breaks out. Moreover, to FR-4 substrate, 75 micrometers went away, the form pattern was 
formed, and assessment of electric corrosion-proof nature produced further a line / tooth-space =75 / 
sample that stuck the adhesive film on this, and measured the insulation resistance value after 1,000- 
hour neglect under the conditions of 85 degrees C / 85%RH/DC6V impression. The insulation resistance 
value made good what was shown lOohms or more, and made the less than 10-ohm thing the defect. 
Damp-proof assessment carried out processing (PCT processing) of the semiconductor device sample in 
the pressure cooker circuit tester for 96 hours, and observed exfoliation and discoloration of an adhesive 
film. The thing without exfoliation of an adhesive film and discoloration was made good, and the thing 
with exfoliation and discoloration was made into the defect. Measurement of a storage modulus 
measured with the temperature dependence measurement mode measured to -50 degrees C - 300 degrees 
C by part for frequency [ of 10Hz ], and programming-rate/of 5-10 degrees C, having applied it to the 
adhesive setting object. This result is shown in a table 2. 
[0057] 
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[0058] 

[Effect of the Invention] The acrylic resin of this invention and adhesives, and an adhesive film have 
little degradation, when a humidity test is performed under electric corrosion-proof nature, moisture 
resistance, and the conditions that PCT processing etc. is especially severe. Moreover, since the modulus 
of elasticity near a room temperature is low, when a semiconductor chip is mounted in the rigid printed 
board and flexible printed wiring board which are represented by a glass epoxy group plate and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/5/07 



JP,2000-248025,A [DETAILED DESCRIPTION] 



Page 9 of 9 



polyimide substrate, the thermal stress at the time of heating cooling which the difference of a 
coefficient of thermal expansion produces owing to can be made to ease. Therefore, it excels in a heat 
cycie test, and the crack at the time of a reflow does not occur, but it excels in thermal resistance. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A 1 ) Acrylic resin whose glass transition point temperature the weight average molecular 
weight which the content of 1 - 10 % of the weight of structural units originating in the acrylate 
monomer which has an epoxy group (meta), 10 - 50 % of the weight of structural units (C) originating 
in acrylonitrile (B'), and a methacrylate monomer becomes from 40 - 89 % of the weight of structural 
units originating in other copolymeric monomers which are 50 % of the weight or more is -50-0 degree 
C in 500,000-1,500,000. 

[Claim 2] Acrylic resin according to claim 1 which is 30 ppm or less in total when the chlorine ion 
concentration in acrylic resin and hydrolysis nature chlorine ion concentration measure by the ion 
chromatograph. 

[Claim 3] Adhesives which consist of acrylic resin according to claim 1 or 2, an epoxy resin, and an 
epoxy resin curing agent. 

[Claim 4] The adhesive film which consists of acrylic resin according to claim 1 or 2* an epoxy resin, 
and an epoxy resin curing agent. 

[Claim 5] (A) The manufacturing method of the acrylic resin which carries out the solution 
polymerization of the solution with which the content of 1 - 10 % of the weight of acrylate monomers 
which have an epoxy group (meta), 10 - 50 % of the weight of (B) acrylonitrile, and (C) methacrylate 
monomer consists of 40 - 89 % of the weight of other copolymeric monomers which are 50 % of the 
weight or more, and is characterized by weight average molecular weight obtaining the resin whose 
glass transition point temperature is -50-0 degree C by 500,000-1,500,000. 



[Translation done.] 
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*L<«80~90 , C. i'3tf*t<Ji8 2~88 , C'C 

80r*^fc&l.fcRE#±££^fcJ>£>. 
£J5#iB$tf>ffi£^iff £ L<U:20— 4 0%. J: Off 
i L<H2 5-3 . S^**>*(Sv^t)R**«fi 

7Hifcgl±ffsfcL<«2. 0-3. 0X*)mt<it2. 
3-2. 5T*S. jfcfc. S£BiMflJ»gtt (A) „ 

( b ) m (c ) js^-c^n-fti o onm&izftixe 

£L<UO. 0 1-0. ISfiS!. #£L<«0. 02 

~o. ifi*arc*>i>. o. lfttai^ie^sttt-^c 

l"]fcj>$. 

[0025] (A). ( B ) JkXf ( C ) liEMlq LT 
#£*.£S3#+<Dwia(A' ) . (B' 

BlcJi«^tC^fflLfeB5E(A) . (B) Rtf(C) jfcft 

[0026] i$m<r>T9 y fr®mcomm.¥2tfH L m. 
a. !&ttoy n*5 yxfrb 500. 000 jy_tc&& -r i: 

tfjfcgT&S. 5 0 0. OOO^mXhhb. x-h 

^ii^rs. ffiLv^aaT^?fi«5oo, 000 

-1, 500, 000-C&6. J:Off*L<«700. 

ooo-i. 000, 000T&&. aa^^f* 
te. ytun-SJL-issyfwhyyy i-m (gp 

[0027] *&Bg<7)T? »J;P6S|g<o^5X^^Liag 
te. -5 0t;-0TrcJ>s.ri:#£W-e&&. ifyxm 

&mtmm<?)Xy>Ai}>t>mb<&\ ff*u># *> 

7XK»aS»i-5 0 5X;. £»>ff&L<t*-4 0 

— 1 oxre&s. 

[0028] ±£ot7 u /pamex* *Mai!gRtfx 

[0029] *»Bfl</>T? y ;l^flg. &*8DUig3||7 

4*y7o-?F^7T8l5eU:$£. £ft"C30pp 
mJ3lT-C&&C:t*«fftU\ 

[0030] < /unmmj *>&vm>mm& 50 
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^y<J5aS^i. 3 2 5 ju m(75f£t 7 1 
gfcj@J4*10m l£Jll;t. PCT (120t;/2at 

m/2oi$s) -cttft-rs. i^aajsig^o. 

«5$£tt<?) I C S-A 2 3 5rfflWC$!|£3ft6. 

[0031] *m\£tiuxm^t>ti&x#* >>®mt 

-WmkT&t L<«±. tHP»# 5000 *^^)X,-K 
*HWB»HWB3*i*. Mi-tf. t'X7x/-^ASL 

/^77?i. ^i^v-^y#7>y^M^<o^sigx^ 

h 8 0 7 . xtrn- F 8 2 7 . x 
en-b8 2 8. Wr S^B^t^^ttOiS.RA 
D. E. R. 330. D. E. R. 331. D. E. 
R. 3 6 1. m$B«^£ttcOffi t &£YD 1 2 8. Y 
DF170. B*flSg^^ac7)iS n n n ^EPPN-2 0 
1, EOCN10 12. EOCN102 5. tt*ffc¥I 
M£«3fc£ttOESCN-0 01. ESCN-19 5#ffi 

[0032] ifc. x^fdf>-®|gfcffl^tt<oi)S7xy 
xu. miimm\&&3$&#cr>&s&7 x j h- f y 

P-40. 7x7F-FYP-50. 7x7h-hYP 
-6 0*^ffl"C^S. 

[0033] Xtf^eJIlgllT? >JAW1 0 OSftgB 

fc*tLx. 1 2 0-2 5 ommmttrt&z tm* t 

[0034] *%Bflfc:BV vr fflV^ftSXtfdf vgjflgg 

1 2 fluy±irr *-fc£fc-e&£ t'^ 7 x ;->v 

A. h*^7x/-;WF. t^7xy-;vsf*lfflt^ 
Ittc. «S«W)j8«*ttfc:S*tl.7xy-;py^ 

-;py^-/^|g^=&fflv»?,<7)*fff*L<. *B*>f 
>^f^X^^^ttiOffiftf& 7 xy^hLF288 
2. 7x77^ HLF2822. 7x^7^ hTD-2 
090. hTD-2 1 49. 7x77^bV 

H4 150. 7i77>( hVH4 1 70*WC#&. 

x^df^ig®(^ii{ir^y;^iig. x^^Bgaix 
x^^vsniSf^j^fti o ofi»ast;:*tL-c i o- 

2 omm&^t^z twm u\ 

[0035] x^^>-SaiiiTOBf:*fc:«fl:{E2aiJ?rffl 

*Y-;k 2-1^-4-^^5^, l- 

>-T7xf-;P-2-7x^;M *rV-;k 1-^T^ 

x^/p- 2 - 7 x _^^f s yy y -7 a h y ^ y t- 



7 

tfmiTZ. E3ffl'(t«im^aoffi l R«2E4M 
Z. 2PZ-CN, 2PZ-CNS#tefl§T'#6. X# 

~0. 5MAffltit1-ZZbm£l\\ 

[0036] nmm&wism? < /wAta. #h<d 

yy7X N-yS-TS/xf-^-r-TSyrotrt' 

h y * yW«Jfl-e£ h . * -/T y 

1 0 0M»fc»LT 0 . 5~3«figSS-^-rSC: 
fc#ff4U\ 

[0037] set:, stmi/gt7 ;kA<orooav^ 
tfxdf*MM»miaitfD8» i o ommwchlt 5~ 

[0038] *m? <7~t IXit. *BHbT;P5 
A v HM^i.. ISIt?^* 

>">a. a^^y^A. »fb&;k 

5">A. 8Hkv^*s^A. T/k$T»*. tMMt^U 

[0039] ££3^* JK?*fcfc>£& Til's-*". 

m<tT>u$-*y&. at***, •ure^y*. mas, 
[0040] fmrnttttzui. xm^^-v 

[0041] SfltSiSO^^^e^Wi. *K 
ftT*Sx«7A. 

[ 0 0 4 2 ] gfc. 4 *ytt3^8J^*£HutrS*: 

wxtt^mmMcmM.! oonmtznvx 
o. i^imms^-thztrnttw 

[0043] *m\<?>im7 A /PAfcL m£ ( A) % 
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( B ) W ( C ) cO#^Sr}^fflfc}S»ffc* l^i#i*L 
tvxxfcU ^-X7>r;UA±{c^ls. im^UgaH* 

m8&Tv*)\smcox y >f s k 7 ■< j^imftxz h . 

K-X7 i )UAcr>m 2 ii 1 -8 0 0 u m . 
2li0. l~500jumT&&::fc#W4Uv, 

[0044] yxxfl:«o^Bi. itwm^co&^i- 
10 /pxfvl^ h y x T-fe h y „ * y Tf-il^ h y . 

;k *9J—fr. x.?J-)i>m<®mX'Z&. 

[0045] V^XOSJgJi. * 5-tf>#&£# 

#ffc£-£6,Ifc**#4U\ 

[0046] ^ji^t? y nmmtsMtt&xwmt 
m#&< > ««7 < ;pa*cot? y ^fi8jgc7)S 
^iti&^<-rsc:fc. ^Nifrf-yrtryyuaa 
w^mmLffymzimLx^h^m-^ 7)v^x v 

fc. s^fpswt^ y >v®m*®m-tz> z. t xmwm 

m^(Dfm&<?)Rm&t:imLx^&. 
[0047] itm/vr? v>i<®m£&£ti&x. 

tt^WSIL. x^>-S^^^<^tf^fc:fc^Tt,^ 
m&tm%dZ.t&%\>\ tit. iURJBWXJtWf^iW 

[0048] «^JOSagt«. Vfr®ffetz1t£ti 
Sx^yS^x^yffl|§*atfc:Rj6-rs*«, *||Bg 

ox^^ss-^^rrsT^y^siitt. 

<. l^HHi+t:x^v«*«lt4nS!t46R«*^F 
«^«©fr"CfcyA^tti. ffl^. (D 
40 SC ) £JBVvtffl£L*:J©^D£1ifl^Am 0-4 

[0049] m&xx^mmmmmteBZT-- 

50 yW^^,. CXx-^H-dB^T^Hb^g- 



(6) 



000-24802 5 



1 0 



[00 50]&ik z\0y%&<r>A^ B x c^f-^'li. 

m&itemsm&cr, o ~ 2 o%<^feSr»^.^«® 
xf> *) . mm®Mtf±wtm&cr> 2 o~6 0 

cr>6 0-1 0 0%<Of8f»£»*fc:KJ8-ei>S. 
[0051] ysMbOHftC-OVVCUU fh5t K07 
5^ (THF) ^?t^tt^^V«*tC«^iJ$:?g 
2 5X:-C2 0l^2fcSU^ g^fJWfl^fcigS? 

[0052] 

it? u^iitA-Fosiififc] m&mxmw&*m 



10 



20 



* *.f*W^£S&tcfi 1 fc*-ra^BJ ( I ) £AfU 8 0 
~8 5"C{cJigaL. ait^tffi^BJ (II) £8am 
U 4~8B*|g«iSU fi-&lTC2 0~3 0%KJ53-fr 

[0053] Z COm&faA-F WJgfi^i^-^ fi{±. JH 
o7h/77^-$ (GPC) KiOgSSMcyxf-py 

<GPC&fr> 

ffifflS2f : H±6 3 5SHPLC [ (ft) B£Xfg* 

«] 

: y;W\-7?R-44 0, R450. R400 
M [ B4-fb£l£ (*) 8i8i,&£] 

: 40"C 

: 2 . Om 1/rain 

mmx-hh. (##r-? ■. wm&mmxn ■■ it 

[0054] 
[*1] 



am* 



ft 



7* JUT 9 U I/- h 
X.7JUT? »; I/- h 



> +JUX-+JU* Y > 
t - 7f-JU'*-** S"< > / 



27 



30 



40 



2 
0D5 



103 



38 



B 



3 

27 

20 
50 



2 
0.05 



20-25 



95 



34 



3 

27 

10 
60 



2 
0.05 



-35 



85 



35 



D 



2 
0.05 



-20 



83 



<1 



£ 



27 
35 
25 



10 



2 
0.05 



-20 



02 



37 



3 



27 
15 
15 



30 



2 
0.05 



10 



77 



32 



SUM* 1-4. ifc«W3-4 

V^X £ JSS 7 5 v II x^P y ^ 1" 7 * V- Y 7 



sK*J/«WAtt«Xlf 3 - h 8 2 8 ) 



1 1 

xm&tgmE s c n o o i tmi ) 

*=> : Vz.S-frSXy vmm (±B*4y*tt&X 
«M5*AffiRT9 A af-7 x y L F 2 8 2 2 Srffiffl ) 
*♦ : 7x/*^g|||g (mH5flyStt^^lJg7xy h- 
hYP-50£&ffl) 

* 5 : l-^ryxf-;u-2-7x-;W5yy-;P 

( HffltoEHat:^as^xrr-^2 p z -c n « 
t&mi 

[0055]it«$«2 

[0056] mtvtiim? * >i>j»*m^x*mtoj-s 
m&&tm**z. ztz. gmyj^nmrn 

nmy ^^xm-^tfi^mtrnmyr/u (*miz 
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1 2 

fFWi. vy7)vmffi<r&m§&tf240x:x'20im 
mthX o izmmfctt: i r y yu-tf^yrfr 

^■yr>Uip(r)^y-/-7(0^mi^L^:. 9=J v?<n% 

3 0#BUWU 12 5T3HBJUC3 04H8» 

St ltO*kU tttttfB* & 4tWM 

«C?4 y/X^-X=7 5/7 5jum<7)< L»/t*- 

t&VTfr&tmX*. 8 5X:/8 5%RH/DC6VQ] 

Lfc. IBHHtMbPl 0QfcU^U£i>?)£&iJfcU 
1 0Q*g|<Ot,<O?r^fc Lfc. H9tt0fftttiU 

flcgff9-yr/i/£yu u^-? v#-tx?-*x9 
e^mm (pcnm) u mmy < iv&nmmm 
g&zwmtfc. nmy ^ H'^mmRx/^&.^i}^ 

it:, mawwrnrnt. mmmtmzB\mmm 

fcNtT. S«gg[l OHz. #iSSBS5-l 0°C/ftT 

- 5 or- 3 o o-ctxm^h^.m'm^t- y 

[0057] 
[*2] 



(8) 



1 3 
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14 



f*»NO. 


mm 




i 


2 


3 


4 


1 


2 


3 


4 




A 


B 


C 


D 


- 


- 


E 


F 


1 

§ 


(B?g#1596) 


333.0 






mo 




20.0 


20 


20 


20.0 




5.0 


5 


5 


5.0 




15.0 


1 c 
ID 


ID 


15.0 




10.0 


fin 


ID 


10.0 




0.5 


OB 


OJS 


0-5 






- 


50 




» 

ft 








m 


m 


TO 




TO 


TO 






7,000 


8,100 


7.400 


7.70C 


600 


1.300 


600 


800 










JSlff 


TO 




TO 


i£# 


PCTtt) 






m 






TO 


to 


TO 


TO 
















TO 


TO 


Wfc* (MPa) 


940 


500 


420 


585 


3,250 


400 


210 


20 



[0058] 



(72)«W# Sftt F?-A(##) 4J004 AA02 AA10 AA13 AA17 AB05 

^m^mx.#m»mi*m& b&kjh am cco2 faob gaoi 

I^«^^tti:#X«rt 4J040 DF051 DF052 DF081 DF082 

EC061 EC062 EC071 EC072 
GA11 GAB JA09 KA16 LA01 
LA02 LA07 LA08 NA20 QA01 
4J100 AB02P AB03P AB04P AC03P 
AC04P AG02P AG04P AJ02P 
AJ09P AK31P AK32P AL03P 
AL04P AL05P AL08P AL09P 
AL10R AL34P AL36P AM02Q 
BA29P BA30P BA31P BC04P 
CA05 DA01 DA25 FA19 JA03 



